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Disclosure 

• I am an inventor of NIH vaccine 
technology that has been licensed to 
Merck and GlaxoSmithKline, the two 
companies that manufacture the 
vaccine.  
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Public Health Interventions 

Against HPV-induced Disease 

• Screening to identify pre-cancer 
(secondary prevention) 
– Approved for cervical cancer screening 

– Start at 21, stop at 65, can include HPV 
testing if over 30 

• HPV vaccination (primary 
prevention) 
– Approved for prevention of cervical cancer, 

other anogenital cancers, and genital warts; 
plausible to be protective against cancer at 
other sites 

 



Trends in HPV-Associated Cancer  
Incidence Rates in the US 

2000–2009 

 Average annual percent change        *The AAPC is statistically significant from 0 (p<.05) 
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<10% 10-19.9% >20% 

Percent below poverty 

Age-Adjusted Incidence of  
HPV-Associated Cancers by SES 

2005-2009 

Males Females 

Data from SEER and National Program of Cancer Registries 

  



HPV16 HPV18 HPV6 HPV11 

Gardasil (Merck) 

Cervarix (GlaxoSmithKline) 

• Approved for females (both) and males (Merck) 

• Target group: 11-12 year olds, catch-up to 26 

• Three intramuscular injections over 6 months 

 

The Commercial Vaccines Are Composed 

of Multiple Types of HPV L1 VLPs 

70% of 

Cervix  

Cancer 

90% of 

Genital  

Warts 

>90% of 

Non-cervix  

Cancer 



• Prospective post-licensure assessment of 600,558 doses (Gardasil) 
from 7 managed care organizations  

• No vaccine-related increased risk to prespecified outcomes: Guillan-
Barré syndrome, stroke, venous thromboembolism, appendicitis, 
seizure, allergic reactions 

– Prespecified outcomes were derived from CDC analysis from VAERS 
[Vaccine Adverse Events Reporting System]: Slade et al, JAMA 2009 

• Rate of anaphylaxis (1 case, 26 y.o.) similar to other vaccines 

• Rate of fainting similar to that of other adolescent vaccines 



0         7       12      18       25      33      39       45       51      57       63       69       75 Month: 

Month: 

 
0         7        12       18       25      33      39       45       51       57       63       69       75      81 

From The GSK Vaccine HPV-007 Study Group. Lancet 374:301-14, 2009 

Mean titer after 

natural infection 

Mean titer after 

natural infection 

>13-fold higher Durability of Antibody Response to Cervarix 

Plateau phase 

HPV16 Neutralization Assay 

High level protection 

>11-fold higher 

8.4 years sustained immunogenicity and efficacy: Roteli-Martins et al., 

Hum Vaccin Immunother 8: 390-7, 2012 



Australia: Fall in HPV Prevalence After 
Initiating National Vaccine Program 

Tabrizi et al, J Infect Dis 206: 1645-51, 2012 



NCI-Costa Rica Trial of GSK vaccine in 18-25 year old 
women: Vaccine Efficacy Against Oral Infection 

(End-point: HPV16/18 infection) 

• 5840 oral swabs at 4-year visit; balanced 
between control and vaccine group 

• 93% vaccine efficacy (1/16 infections in vaccine 
group) 

– 12 HPV16 infections; 4 HPV18 infections 

• Suggestive evidence that HPV vaccination may 
protect against oropharyngeal cancer 
attributable to HPV infection 

• Rolando Herrero, Allan Hildesheim, Aimee Kreimer and their 

colleagues, submitted 

 



Trends in U.S. Vaccination Rates: Ages 13-17 Yrs 

Abbreviations: Tdap = tetanus, diphtheria, acellular pertussis vaccine; MenACWY = meningococcal conjugate 

vaccine; HPV-1 = human papillomavirus vaccine, ≥1 dose; HPV-3 = human papillomavirus, ≥3 doses.  

* Tdap and MenACWY vaccination recommendations were published in March and October 2006, respectively.  

† HPV vaccination recommendations were published in March 2007.  

53%* 

35%* 

* Females; adolescent male vaccination 8.3%  

MMWR Vol 61, #34, August 31, 2012 



USA: 2011 HPV and Meningococcal 

Vaccination Rates for 13-17 year olds 

From MMWR August 31, 2012 

United States   53%                          70%       

    Below poverty   62% (boys:14%)             69%                 

    Above poverty  50% (boys:  7%)            71% 

    Hispanics            65%                      75% 

    Blacks            56%                      72% 

    Whites            48%                      68%   

  

Meningococcal                              

vaccine 

1 dose or more 

HPV vaccine 

1 dose or more 

only girls 



HPV vaccine uptake: 2011 

• Vaccination uptake rates vary widely among states: from 32% to 
76% for 1 dose, from 16% to 57% for 3 doses 



USA: Wide Regional Differences in Cervical 

Cancer Incidence and Mortality Rates  

Horner et al, Cancer Epidemiol Biomarkers Prev 20: 591-9, 2011 

Incidence Rates Mortality Rates 



Suggested Reading 

• Jemal et al, Annual Report to the Nation on the Status 
of Cancer, 1975–2009, Featuring the Burden and Trends 
in Human Papillomavirus (HPV)–Associated Cancers and 
HPV. J Natl Cancer Inst ePub Jan 7, 2013; print Feb, 
2013 

• Siegel et al, Cancer Statistics 2013.  Ca Cancer J Clin 63: 
11-30, 2013 

• Moscicki et al, Updating the natural history of 
human papillomavirus and anogenital cancers. 
Vaccine Suppl 5: F24-33, 2012 

• Zandberg et al, The role of human papillomavirus 
in nongenital cancers. Ca Cancer J Clin 63: 57-81, 
2013  

 




